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Abstract
In 2003 Kostochka, Pelsmajer, and West introduced a list analogue of equitable color-
ing called equitable choosability. A k-assignment, L, for a graph G assigns a list, L(v), of
k available colors to each v ∈ V (G), and an equitable L-coloring of G is a proper coloring,
f , of G such that f(v) ∈ L(v) for each v ∈ V (G) and each color class of f has size at
most ⌈|V (G)|/k⌉. Graph G is said to be equitably k-choosable if an equitable L-coloring
of G exists whenever L is a k-assignment for G. In this note we study the equitable
choosability of complete bipartite graphs. A result of Kostochka, Pelsmajer, and West
implies Kn,m is equitably k-choosable if k ≥ max{n,m} provided Kn,m 6= K2l+1,2l+1.
We prove Kn,m is equitably k-choosable if m ≤ ⌈(m+ n)/k⌉ (k − n) which gives Kn,m is
equitably k-choosable for certain k satisfying k < max{n,m}. We also give a complete
characterization of the equitable choosability of complete bipartite graphs that have a
partite set of size at most 2.
Keywords. graph coloring, equitable coloring, list coloring, equitable choosability.
Mathematics Subject Classification. 05C15.
1 Introduction
All graphs in this note are assumed to be finite, simple graphs unless otherwise noted.
We use Kn,m for the equivalence class of complete bipartite graphs with partite sets of size n
and m where n and m are always positive integers. Generally speaking we follow West [20]
for basic terminology and notation. The focus of this note is the equitable choosability of
complete bipartite graphs. Equitable choosability is a list analogue of equitable coloring that
was introduced by Kostochka, Pelsmajer, and West in 2003 [12]. Before introducing equitable
choosability we quickly review equitable coloring and list coloring.
1.1 Equitable Coloring and List Coloring
The notion of equitable coloring was formally introduced by Meyer in 1973 [16], but the
study of equitable coloring began with a conjecture of Erdo˝s in 1964 [4] (see Theorem 1
below). A proper k-coloring, f , of a graph G is said to be an equitable k-coloring if the k
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color classes associated with f differ in size by at most 1. If f is an equitable k-coloring
of the graph G, it is easy to see that the size of each color class associated with f must be
⌈|V (G)|/k⌉ or ⌊|V (G)|/k⌋. We say that a graph G is equitably k-colorable if there exists an
equitable k-coloring of G. From an applied perspective, equitable colorings are useful when
we wish to find a proper coloring of a graph without over or under-using any colors (see [7],
[8], [17], and [18] for examples of applications).
Unlike the typical vertex coloring problem, if a graph is equitably k-colorable, it need not
be equitably (k + 1)-colorable. Indeed, K2m+1,2m+1 is equitably k-colorable for each even k
less than 2m + 1, it is not equitably (2m + 1)-colorable, and it is equitably k-colorable for
each k ≥ 2m+ 2 = ∆(K2m+1,2m+1) + 1 where we use ∆(G) to denote the largest degree of a
vertex in G (see [15] for further details).
In 1970 Hajna´l and Szemere´di proved Erdo˝s’ 1964 conjecture. In particular, they proved
the following.
Theorem 1 ([6]). Every graph G has an equitable k-coloring when k ≥ ∆(G) + 1.
In 1994 Chen, Lih, and Wu [1] conjectured that the result of Theorem 1 can be improved
by 1 for most connected graphs. Their conjecture is still open and is known as the ∆-Equitable
Coloring Conjecture (∆-ECC for short).
Conjecture 2 ([1], ∆-ECC). A connected graph G is equitably ∆(G)-colorable if it is dif-
ferent from Km, C2m+1, and K2m+1,2m+1.
Conjecture 2 has been proven true for interval graphs, bipartite graphs, outerplanar
graphs, subcubic graphs, certain planar graphs, and several other classes of graphs (see [1],
[2], [3], [14], [15] and [21]).
List coloring is another variation on the classic vertex problem introduced independently
by Vizing [19] and Erdo˝s, Rubin, and Taylor [5] in the 1970’s. For list coloring we associate
with a graph G a list assignment, L, that assigns to each vertex v ∈ V (G) a list, L(v), of
available colors. Graph G is said to be L-colorable if there exists a proper coloring f of G
such that f(v) ∈ L(v) for each v ∈ V (G) (we refer to f as a proper L-coloring of G). A list
assignment L is called a k-assignment for G if |L(v)| = k for each v ∈ V (G). We say G is
k-choosable if G is L-colorable whenever L is a k-assignment for G.
1.2 Equitable Choosability
In 2003 Kostochka, Pelsmajer, and West introduced a list analogue of equitable coloring
called equitable choosability [12]. They use the word equitable to capture the idea that no
color may be used excessively often. Specifically, if L is a k-assignment for the graph G,
a proper L-coloring of G is equitable if each color appears on at most ⌈|V (G)|/k⌉ vertices.
Such a coloring is called an equitable L-coloring of G, and we call G equitably L-colorable
when an equitable L-coloring of G exists. We say G is equitably k-choosable if G is equitably
L-colorable whenever L is a k-assignment for G. So, the upper bound on the number of times
we are allowed to use a color in an equitable L-coloring is the same as the upper bound on
the size of the color classes in an ordinary equitable k-coloring. It is conjectured in [12] that
Theorem 1 and the ∆-ECC hold in the list context.
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Conjecture 3 ([12]). Every graph G is equitably k-choosable when k ≥ ∆(G) + 1.
Conjecture 4 ([12]). A connected graph G is equitably k-choosable for each k ≥ ∆(G) if it
is different from Km, C2m+1, and K2m+1,2m+1.
In [12] it is shown that Conjectures 3 and 4 hold for forests, complete bipartite graphs,
connected interval graphs, and 2-degenerate graphs with maximum degree at least 5. Conjec-
tures 3 and 4 have also been verified for outerplanar graphs [24], series-parallel graphs [22],
graphs with small maximum average degree [3], powers of cycles [9], and certain planar graphs
(see [2], [13], [23], and [25]). In 2013, Kierstead and Kostochka made substantial progress on
Conjecture 3, and proved it for all graphs of maximum degree at most 7 (see [11]).
Most of the research on equitable choosability has been focused on Conjectures 3 and 4.
There is not much research that considers the equitable k-choosability of a graph G when
k < ∆(G). In [12] it is shown that if G is a forest and k ≥ 1 + ∆(G)/2, then G is equitably
k-choosable. It is also shown that this bound is tight for forests. Also, in [9], it is conjectured
that if T is a total graph, then T is equitably k-choosable for each k ≥ max{χℓ(T ),∆(T )/2+2}
where χℓ(T ) is the smallest m such that T is m-choosable. In this note we will present some
results on the equitable choosability of complete bipartite graphs that will give us equitable
k-choosability for values of k that are smaller than the maximum degree of the graph.
Most results about equitable choosability state that some family of graphs is equitably
k-choosable for all k above some constant; even though, as with equitable coloring, if G is
equitably k-choosable, it need not be equitably (k + 1)-choosable. It is rare to have a result
that determines whether a family of graphs is equitably k-choosable for each k ∈ N. In this
note we have results of this form: we will completely determine when K1,m and K2,m are
equitably k-choosable. It is worth mentioning that a new list analogue of equitable coloring
called proportional choosability was recently introduced in [10], and a simple characterization
of the proportional choosability of stars (i.e. graphs of the form K1,m) has been found [10].
1.3 An Open Question and Outline
We now present a brief outline of our results. The following open question motivated our
research.
Question 5. For what values of k is the complete bipartite graph Kn,m equitably k-choosable?
Since Conjecture 4 is known to be true for complete bipartite graphs, we know that when
n 6= m or n is even, Kn,m is equitably k-choosable if k ≥ max{n,m}. Our first two results
give a partial answer to Question 5.
Theorem 6. Kn,m is equitably k-choosable if
m ≤
⌈
m+ n
k
⌉
(k − n).
Consequently, for each i = 2, 3, . . . ,
⌈√
1 +m/n
⌉
, Kn,m is equitably k-choosable if
m+ in
i
≤ k <
m+ n
i− 1
.
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Theorem 7. Kn,m is not equitably k-choosable if
m >
⌈
m+ n
k
⌉
(k − 1).
Consequently, for each i = n+ 1, n + 2, . . . , n+m, Kn,m is not equitably k-choosable if
m+ n
i
≤ k <
m+ i
i
.
Note Theorem 6 is only interesting if k < m + n (i.e. if ⌈(m + n)/k⌉ ≥ 2). So, the
inequality in Theorem 6 is easier to satisfy if m = max{m,n}. Since Km,n = Kn,m, it is more
helpful to apply Theorem 6 when m ≥ n. Also, Theorems 6 and 7 do not address all possible
values of k when n ≥ 2. However, Theorems 6 and 7 do address all possible k values when
n = 1. In particular, we have the following corollary.
Corollary 8. K1,m is equitably k-choosable if and only if
m ≤
⌈
m+ 1
k
⌉
(k − 1).
Corollary 8 answers Question 5 for stars (i.e. the n = 1 case). Notice that the result
in [12] for forests only implies that K1,m is equitably k-choosable whenever k ≥ 1 + m/2.
Using further ideas, we also prove that Theorem 7 gives the best possible result for K2,m and
hence answer Question 5 in the case that n = 2. In particular, we prove the following result.
Theorem 9. K2,m is equitably k-choosable if and only if
m ≤
⌈
m+ 2
k
⌉
(k − 1).
We now quickly present some illustrative examples of Corollary 8 and Theorem 9. For
example, note Corollary 8 implies that K1,25 is equitably k-choosable if and only if k ∈
{6, 8, 10, 11, 12} ∪ {z ∈ N : z ≥ 14}. Notice that the result in [12] for forests only implies that
K1,25 is equitably k-choosable whenever k ≥ 14. Similarly, note that Theorem 9 implies that
K2,139 is equitably k-choosable if and only if k ∈ {14, 15, 17, 19, 20, 21, 22, 23} ∪ {z ∈ N : z ≥
25}.
With Corollary 8 and Theorem 9 in mind, one might conjecture that K3,m is equitably
k-choosable if and only if m ≤
⌈
m+3
k
⌉
(k − 1) (i.e. Theorem 7 gives the best possible result
in the case that n = 3). However, this is not true. Indeed, 3 ≤ ⌈(3 + 3)/2⌉(2 − 1) and
4 ≤ ⌈(3 + 4)/2⌉(2 − 1), yet it easy to see that both K3,3 and K3,4 are not equitably 2-
choosable since such graphs are not even 2-choosable (see [5] and [19]).
2 Proofs of Results
We begin with a useful lemma.
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Lemma 10. Suppose that G = Km
1 and L(1) is a list assignment for G such that |L(1)(v)| ≥
η for each v ∈ V (G). If σ ∈ N is such that m ≤ ση, then there is a proper L(1)-coloring of G
that uses no color more than σ times.
Proof. We begin by describing an inductive process for coloring G. If there is no color in at
least σ of the lists associated with L(1) the process stops. Otherwise, there is a color, c1, in
at least σ of the lists associated with L(1), and we arbitrarily color σ of the vertices that have
c1 in their list with c1. Call the set of all vertices colored with c1, A1.
Now, we inductively continue in this fashion. In particular, for t ≥ 2, let L(t)(v) =
L(t−1)(v) − {ct−1} for each v ∈ V (G) −
⋃t−1
i=1 Ai. Note that |L
(t)(v)| ≥ η − (t − 1) for each
v ∈ V (G) −
⋃t−1
i=1 Ai. If there is no color in at least σ of the lists associated with L
(t) the
process stops. Otherwise, there is a color, ct, in at least σ of the lists associated with L
(t),
and we arbitrarily color σ of the uncolored vertices that have ct in their list with ct. Then,
call the set of all vertices colored with ct, At.
Now, if the process stops at some t ≤ η, we can complete a proper L(1)-coloring of
G with the property that no color is used more than σ times by greedily coloring each
v ∈ V (G)−
⋃t−1
i=1 Ai with a color in L
(t)(v); this is possible since |L(t)(v)| ≥ 1 whenever t ≤ η.
Otherwise, we get to t = η and then σ vertices in V (G)−
⋃η−1
i=1 Ai are colored with cη. After
coloring vertices with cη, ση of the vertices in V (G) are colored. Since |V (G)| = m ≤ ση,
we must have colored all the vertices in V (G) which means we have obtained a proper L(1)-
coloring of G such that no color is used more than σ times.
We are now ready to prove Theorem 6.
Proof. Assume m,n, k ∈ N satisfy m ≤ ⌈(m + n)/k⌉(k − n). Let G be a copy of Kn,m with
partite sets {u1, u2, . . . , un} and A = {v1, v2, . . . , vm}. Let L be a k-assignment for G. We
will show that G is equitably L-colorable.
We must have k > n. So, there exists a ci ∈ L(ui) for each i ∈ {1, 2, . . . , n} such that
c1, c2, . . . , cn are pairwise distinct. We color ui with ci for each i ∈ {1, 2, . . . , n}. Now, for
each v ∈ A, let L′(v) = L(v)−{c1, c2, . . . , cn}. Clearly |L(v)| ≥ k−n. Lemma 10 implies that
we can find a proper L′-coloring of G[A] such that no color is used more than ⌈(m + n)/k⌉
times. Such a coloring completes an equitable L-coloring of G.
Now, we prove Theorem 7
Proof. The result is obvious when k = 1. So, assume k ≥ 2 and n,m ∈ N satisfy m >
⌈(m + n)/k⌉(k − 1). Let G be a copy of Kn,m with partite sets A
′ = {u1, u2, . . . , un} and
A = {v1, v2, . . . , vm}. Next, let L be the k-assignment for G that assigns {1, 2, . . . , k} to
every vertex in V (G). It suffices to show G is not equitably L-colorable. For the sake of
contradiction, assume f is an equitable L-coloring of G. Suppose |f(A′)| = a. Clearly
1 ≤ a < k, and without loss of generality, we may assume f(A′) = {1, 2, . . . , a}. Since f is a
proper coloring, this means f(A) ⊆ {a+1, . . . , k} and |f−1({a+1, . . . , k})| = m. Also, since
f is an equitable L-coloring, |f−1(j)| ≤ ⌈|V (G)|/k⌉ = ⌈(m + n)/k⌉ when j ∈ {a+ 1, . . . , k}.
1
Km denotes the complement of a complete graph on m vertices. So, G consists of m isolated vertices
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Thus,
m =
k∑
i=a+1
|f−1(i)| ≤
k∑
j=a+1
⌈
m+ n
k
⌉
= (k − a)
⌈
m+ n
k
⌉
≤ (k − 1)
⌈
m+ n
k
⌉
which is a contradiction.
It is clear that Corollary 8 follows immediately from Theorems 6 and 7.
We now turn our attention to proving Theorem 9. We begin by proving a lemma that
will allow us to restrict our attention to the case where the lists corresponding to the vertices
in the partite set of size two are disjoint.
Lemma 11. Suppose G = K2,m and the partite sets of G are A
′ = {u1, u2} and A =
{v1, v2, . . . , vm}. Also, suppose that L is a k-assignment for G such that L(u1) ∩ L(u2) 6= ∅.
If m ≤ ⌈(m+ 2)/k⌉(k − 1) and k < m+ 2, then G is equitably L-colorable.
Proof. Suppose z1 ∈ L(u1)∩L(u2). Also, suppose thatm ≤ ⌈(m+2)/k⌉(k−1) and k < m+2.
We color u1 and u2 with z1. For each v ∈ A we let L
′(v) = L(v) − {z1} which implies
|L′(v)| ≥ k−1. Lemma 10 implies that we can find a proper L′-coloring of G[A] such that no
color is used more than ⌈(m+2)/k⌉ times. Such a coloring completes an equitable L-coloring
of G.
We are now ready to focus on the case where the lists corresponding to the vertices in
the partite set of size two are disjoint. The next lemma shows that in this case there exists
a way to color the vertices in the partite set of size two such that both used colors do not
appear in more than one fourth of the lists corresponding to the vertices in the other partite
set.
Lemma 12. Suppose G = K2,m and the partite sets of G are A
′ = {u1, u2} and A =
{v1, v2, · · · , vm}. Also, suppose that L is a k-assignment for G such that L(u1) ∩ L(u2) = ∅.
There must exist a cq ∈ L(u1) and cr ∈ L(u2) such that |{v ∈ A : {cq, cr} ⊆ L(v)}| ≤ m/4.
Proof. Suppose L(u1) = {c1, . . . , ck} and L(u2) = {ck+1, . . . , c2k}. Let P = L(u1) × L(u2).
Then, for each (ci, cj) ∈ P we say (ci, cj) is contained in L(v) if {ci, cj} ⊆ L(v). For each
(ci, cj) ∈ P , we let βi,j = |{v ∈ A : (ci, cj) is contained in L(v)}|.
For each v ∈ A, we let γv = |{(ci, cj) ∈ P : (ci, cj) is contained in L(v)}|. From these
definitions, it is easy to see that
∑
(ci,cj)∈P
βi,j =
∑m
i=1 γvi . If v ∈ A, a = |L(u1) ∩L(v)|, and
b = |L(u2) ∩ L(v)|, then the number of elements of P contained in L(v) is ab and a+ b ≤ k.
So, ab ≤ ⌈k/2⌉⌊k/2⌋. This means γv ≤ ⌈k/2⌉⌊k/2⌋ for each v ∈ A, and we have the following:
∑
(ci,cj)∈P
βi,j =
m∑
i=1
γvi ≤
⌈
k
2
⌉⌊
k
2
⌋
m ≤
k2m
4
.
For the sake of contradiction, suppose that there does not exist a (ci, cj) ∈ P such that
βi,j ≤ m/4. This means that ∑
(ci,cj)∈P
βi,j >
k2m
4
which is a contradiction.
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We are now ready to prove Theorem 9.
Proof. Note that the only if direction is implied by Theorem 7. So, we prove the if direction.
The result is obvious when k ≥ m + 2 and when k = 1. Notice that when k = 2 the only
values that satisfy the inequality are m = 1, 2, 3 and it is easy to verify that K2,1,K2,2,K2,3
are equitably 2-choosable. So, we may assume that 3 ≤ k < m+ 2.
Suppose G = K2,m and the partite sets of G are A
′ = {u1, u2} and A = {v1, v2, · · · , vm}.
Also, suppose that L is an arbitrary k-assignment for G such that m ≤ ⌈(m+ 2)/k⌉(k − 1).
Showing that an equitable L-coloring of G exists will complete the proof. By Lemma 11 we
may assume that L(u1) ∩ L(u2) = ∅. By Lemma 12 we know there exists a z1 ∈ L(u1) and
z2 ∈ L(u2) such that |{v ∈ A : {z1, z2} ⊆ L(v)}| ≤ m/4. Color u1 with z1 and u2 with z2.
Let L(1)(v) = L(v) − {z1, z2} for each v ∈ A. We will now construct a proper L
(1)-coloring
of G[A] that uses no color more than ⌈(m + 2)/k⌉ times. Such a coloring will complete an
equitable L-coloring of G.
Note that |L(1)(v)| ≥ k − 2 for each v ∈ A. Let B1 = {v ∈ A : |L
(1)(v)| = k − 2}. By
our choice of z1 and z2, |B1| ≤ m/4. We color a subset of the vertices in B1 by the following
inductive process: If there is no color appearing in at least ⌈(m+ 2)/k⌉ of the lists assigned
by L(1) to vertices in B1, then the process stops. Otherwise, there is a color, c1, in at least
⌈(m+2)/k⌉ of the lists assigned by L(1) to vertices in B1, and we arbitrarily color ⌈(m+2)/k⌉
of the vertices in B1 that have c1 in their list with c1. Let A1 be the set of vertices colored
with c1.
Now for t ≥ 2 let L(t)(v) = L(t−1)(v) − {ct−1} for each v ∈ A −
⋃t−1
i=1 Ai. Clearly,
for each v ∈ A −
⋃t−1
i=1 Ai, |L
(t)(v)| ≥ k − 2 − (t − 1). Let Bt = {v ∈ A −
⋃t−1
i=1 Ai :
|L(t)(v)| = k − 2 − (t − 1)}. Suppose w ∈ Bt. Note that |L
(t−1)(w)| ≥ k − 2 − (t − 2),
and L(t)(w) = L(t−1)(w) − {ct}. Since |L
(t)(w)| = k − 2 − (t − 1), ct ∈ L
(t−1)(w) and
|L(t−1)(w)| = k − 2− (t− 2). This means w ∈ Bt−1 and Bt ⊆ Bt−1. If there are no colors in
⌈(m+2)/k⌉ of the lists assigned by L(t) to vertices in Bt, then the process stops. Otherwise,
there is a color ct in ⌈(m+ 2)/k⌉ of those lists and we arbitrarily color ⌈(m+ 2)/k⌉ vertices
in Bt that have ct in their list with ct. Then, we let At be the set of vertices colored with ct.
Suppose t gets to k−2 but the process does not stop. This implies there is a color ck−2 in at
least ⌈(m+2)/k⌉ of the lists assigned by L(k−2) to vertices in Bk−2. We have Bk−2 ⊆ B1 and⋃k−3
i=1 Ai ⊆ B1. Thus |B1| ≥ (k−2)⌈(m+2)/k⌉. Since |B1| ≤ m/4, (k−2)⌈(m+2)/k⌉ ≤ m/4.
Since k ≥ 3, (k − 2) > 14 (k − 1). This implies
(k − 2)
⌈
m+ 2
k
⌉
>
1
4
(k − 1)
⌈
m+ 2
k
⌉
≥
m
4
which is a contradiction. So, the process must stop at some t ≤ k − 2.
Suppose the process stops at t = α. This means α ≤ k−2. Suppose there is no color in at
least ⌈(m+2)/k⌉ of the lists assigned by L(α) to the vertices in A−
⋃α−1
i=1 Ai. In this case we
can complete an equitable L-coloring of G by greedily coloring each v ∈ A−
⋃α−1
i=1 Ai with a
color in L(α)(v). This is possible since for each v ∈ A−
⋃α−1
i=1 Ai, |L
(α)(v)| ≥ k−2− (α−1) ≥
k − 2− (k − 2− 1) ≥ 1.
So, we may assume there is a color cα that appears in at least ⌈(m + 2)/k⌉ of the lists
assigned by L(α) to the vertices in A −
⋃α−1
i=1 Ai. Let Cα = {v ∈ Bα : cα ∈ L
(α)(v)}. Since
the process stopped at t = α, we know |Cα| < ⌈(m+2)/k⌉. Color each vertex in Cα with cα.
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Then arbitrarily color ⌈(m+2)/k⌉ − |Cα| vertices in A−
((⋃α−1
i=1 Ai
)⋃
Cα
)
that have cα in
their list with cα. Let Aα be the set of vertices colored with cα. For each v ∈ A −
⋃α
i=1Ai,
let L(α+1)(v) = L(α)(v) − {cα}. Note that if v ∈ Bα − Cα then cα /∈ L
(α)(v). Thus, for each
v ∈ A −
⋃α
i=1Ai, |L
(α+1)(v)| ≥ k − 1 − α. Note |A −
⋃α
i=1Ai| = m − α⌈(m + 2)/k⌉. We
know m ≤ ⌈(m + 2)/k⌉(k − 1) which implies m − α⌈(m + 2)/k⌉ ≤ ⌈(m + 2)/k⌉(k − 1 − α).
Lemma 10 implies there is a proper L(α+1)-coloring of G[A−
⋃α
i=1Ai] that uses no color more
than ⌈(m + 2)/k⌉ times. This completes a proper L(1)-coloring of G[A] that uses no color
more than ⌈(m+ 2)/k⌉ times.
Acknoledgement: The authors would like to thank Hemanshu Kaul and Michael Pelsmajer
for their helpful comments on this note. The authors would also like to thank Martin Maillard
for his helpful comments that improved the readability of this note.
References
[1] B. -L. Chen, K. -W. Lih, P. -L. Wu, Equitable coloring and the maximum degree, Eur. J. Combin.
15 (1994), 443-447.
[2] A. Dong, J. Wu, Equitable coloring and equitable choosability of planar graphs without chordal
4- and 6-cycles, arXiv: 1806.01064 (preprint), 2018.
[3] A. Dong, X. Zhang, Equitable coloring and equitable choosability of graphs with small maximum
average degree, Discussiones Mathematicae Graph Theory 38 (2018), 829-839.
[4] P. Erdo˝s, Problem 9, In: M. Fiedler, editor, Theory of Graphs and Its Applications, Proc.
Sympos., Smolenice, 1963, Publ. House Czechoslovak Acad. Sci. Prague, 1964, 159.
[5] P. Erdo˝s, A. L. Rubin, H. Taylor, Choosability in graphs, Congressus Numerantium 26 (1979),
125-127.
[6] A. Hajna´l, E. Szemere´di, Proof of a conjecture of Erdo˝s, In: A Re´nyi, V. T. So´s, editors,
Combinatorial Theory and Its Applications, Vol. II, North-Holland, Amsterdam, 1970, 601-623.
[7] S. Janson, A. Rucin´ski, The infamous upper tail, Random Structures and Algorithms 20 (2002),
317-342.
[8] H. Kaul, S.H. Jacobson, New Global Optima Results for the Kauffman NK Model: Handling
Dependency, Mathematical Programming, Special issue on ‘Optimization under Uncertainty’,
Volume 108 (2006), 475-494.
[9] H. Kaul, J. A. Mudrock, M. J. Pelsmajer, Total equitable list coloring, Graphs and Combinatorics
34 (2018), 1637-1649.
[10] H. Kaul, J. A. Mudrock, M. J. Pelsmajer, B. Reiniger, Proportional choosability: a new list
analogue of equitable coloring, arXiv: 1806.06966 (preprint), 2018.
[11] H. A. Kierstead, A. V. Kostochka, Equitable list coloring of graphs with bounded degree, J. of
Graph Theory, 74 (2013), 309-334.
[12] A. V. Kostochka, M. J. Pelsmajer, D. B. West, A list analogue of equitable coloring, J. of Graph
Theory 44 (2003), 166-177.
8
[13] Q. Li, Y. Bu, Equitable list coloring of planar graphs without 4- and 6-cycles, Discrete Mathe-
matics 309 (2009), 280-287.
[14] K. -W. Lih, The equitable coloring of graphs, In: D. -Z. Du, P. Pardalos, editors. Handbook of
Combinatorial Optimization, Vol. III, Kluwer, Dordrecht, 1998, 543-566.
[15] K. -W. Lih, P. -L. Wu, On equitable coloring of bipartite graphs, Discrete Mathematics 151
(1996), 155-160.
[16] W. Meyer, Equitable coloring, Amer. Math. Monthly 80 (1973), 920-922.
[17] S. V. Pemmaraju, Equitable colorings extend Chernoff-Hoeffding bounds, Proceedings of the 5th
International Workshop on Randomization and Approximation Techniques in Computer Science
(APPROX-RANDOM 2001) (2001), 285-296.
[18] A. Tucker, Perfect graphs and an application to optimizing municipal services, SIAM Review 15
(1973), 585-590.
[19] V. G. Vizing, Coloring the vertices of a graph in prescribed colors, Diskret. Analiz. no. 29,Metody
Diskret. Anal. v Teorii Kodovi Skhem 101 (1976), 3-10.
[20] D. B. West, (2001) Introduction to Graph Theory. Upper Saddle River, NJ: Prentice Hall.
[21] H. P. Yap and Y. Zhang, The equitable ∆-coloring conjecture holds for outerplanar graphs, Bull.
Inst. Acad. Sinica 25 (1997), 143-149.
[22] X. Zhang, J. -L. Wu, On equitable and equitable list colorings of series-parallel graphs, Discrete
Mathematics 311 (2011), 800-803.
[23] J. Zhu, Y. Bu, Equitable list coloring of planar graphs without short cycles, Theoretical Computer
Science 407 (2008), 21-28.
[24] J. Zhu, Y. Bu, Equitable and equitable list colorings of graphs, Theoretical Computer Science
411 (2010), 3873-3876.
[25] J. Zhu, Y. Bu, X. Min, Equitable list-coloring for C5-free plane graphs without adjacent triangles,
Graphs and Combinatorics, 31 (2015), 795-804.
9
